Abstract
Introduction 48
Preventing child overweight and obesity remains an important public health challenge 49 (Lobstein, Baur, & Uauy, 2004; Waters et al., 2011) . The potential for overweight will 50 be influenced by the home environment in which a child eats and plays. Home food 51 environments are largely constructed by parents (Anzman, Rollins, & Birch, 2010 ), who 52 thus provide both the genetics and the environments within which a child's potential for 53 overweight may be expressed. While much has been written about the ways in which 54 parents may influence their child's dietary intakes (Savage, Fisher, & Birch, 2007; 55 Stang & Loth, 2011) , few studies have sought to examine the pathways by which this 56 occurs (Ventura & Birch, 2008) . Consequently, our understanding of how parents 57 influence their children's eating remains relatively limited; as does our understanding 58 regarding where to focus health promotion investments that seek to support parents to 59 promote improved child nutrition and in turn, reduced obesity risk. 60 61 Two constructs commonly reported as important predictors of children's eating are 62 maternal nutrition knowledge and home food availability. The evidence of associations 63 between mothers' nutrition knowledge and child diet is equivocal, with some studies 64 reporting positive associations (Blaylock, Variyam, & Lin, 1999) and others reporting 65 null associations (Colavito, Guthrie, Hertzler, & Webb, 1996; Hudson, Stotts, Pruett, & 66 Cowan, 2005) or a combination of positive and null associations (Gibson, Wardle, & 67 Watts, 1998; Vereecken & Maes, 2010) . The equivocal nature of these findings may 68 well reflect the inconsistent ways in which nutrition knowledge is conceived and 69 measured. For example, nutrition knowledge may include assessments of knowledge of 70 dietary guidelines, of nutrients in food, diet and health relationships, or of 'best' 71 7 whereby letters were sent to non-responders ten days after the initial survey package 146 was mailed. This was followed by a second reminder letter including another copy of 147 the survey a further ten days later. The surveys were initially pilot-tested with a 148 convenience sample of 32 women aged 18-46 years and minor modifications were made 149 for clarity based on the feedback received. As noted, a second survey assessing child 150 diet, physical activity and behavioural factors was sent to those women who had a child 151 aged between 5 and 12 years. 152
153

Measures 154
Mother's Nutrition knowledge: Nutrition knowledge was assessed by eight questions. 155
Participants were required to select the best choice from several foods/meals to satisfy a 156 given criteria (adapted from Parmenter & Wardle, 1999) (Parmenter & Wardle, 1999) . 157
For example, participants were asked "In your view, which one of the following would 158 be the best choice for a low fat, high fibre snack?" and given the options: (1) diet 159 strawberry yoghurt, (2) raisins, (3) a muesli bar, (4) wholemeal biscuits with cheddar 160 cheese, and (5) I don't know. Each participant's nutrition knowledge score was 161 calculated as the number of these items they answered correctly, so that each participant 162 had a nutrition knowledge score between 0 and 8. The test-retest reliability of these 163 eight items, derived from 72 women in a separately recruited sample from the sampled 164 neighbourhoods, over a one week period was considered acceptable (percent agreement 165 0.69-0.85) (Portney & Watkins, 2000 (Marks, Webb, Rutishauser, & Riley, 2001; McLennan & Podger, 1998; 186 Riley, Rutishauser, & Webb, 2001; Rutishauser, Webb, Abraham, & Allsopp, 2001; 187 Sanigorski, Bell, & Swinburn, 2007) . Mothers reported the usual frequency of 188 consumption in one month of fruit, vegetables, potato crisps or salty snack foods 189 (hereafter referred to as 'salty snacks'), chocolate or confectionary (hereafter referred to 190 as 'confectionary'), cakes/doughnuts/sweet biscuits (hereafter referred to as 'cakes'), 191 soft drink (pop or soda), and fruit juice during the previous month. Fruit and vegetable 192 intake was assessed using eight response options ranging from 'My child does not eat 193 fruit/vegetables' to 'my child eats 6 or more serves/day'. Consumption of salty snacks,9 confectionary and cakes was assessed with nine response options ranging from 'never 195 or <once/month' to '6 or more times/day'. Soft drink and fruit juice intake was 196 assessed using nine response options ranging from 'I don't drink soft drink/fruit juice' to 197 '10 or more serves/day'. Consumption frequency responses for all intake items were 198 subsequently converted into daily equivalent frequencies (e.g., 'Never or less than 199 once/month' = 0 serves/day, '1-3 times/month' = 0.07 serves/day, 'Once/week' = 0.14 200 serves/day, etc). Taskforce cut-off points for BMI, children were classified as underweight, healthy 208 weight, overweight or obese (Cole, Bellizzi, Flegal, & Dietz, 2000) . 209
210
Statistical analysis 211
Prior to analysis, the outcome variables (dietary intake) were assessed for normality, 212 with all showing substantial kurtosis or skewness. Given this, inverse, log and square 213 root transformations were performed, rendering each one adequately normal. The 214 transformed dietary intake variables were then converted to standardised z-scores in 215 order to maximise consistency of scale. The standardised frequencies were used as the 216 intake outcome variables in all subsequent analyses. Child age and weight status were 217 tested as potential covariates. Child age was associated with a number of the dietary 218 intake measures and was included as a covariate in all models with diet as an 219 outcome; weight status was not associated with dietary intake and was not retained as 220 a covariate. Initially, associations between nutrition knowledge and the standardised 221 dietary intake frequencies were examined via linear regression models where dietary 222 intake was the outcome, nutrition knowledge was the predictor, and child age was 223 controlled for. Following Baron and Kenny's (1986) recommendations for mediation 224 analyses, in order to determine whether home food availability was a significant 225 mediator of the relationship between nutrition knowledge and food intake, it was 226 necessary to show that (i) the predictor (nutrition knowledge) was associated with the 227 mediator (home food availability), and (ii) the mediator was associated with the 228 outcome (dietary intake) while simultaneously controlling for the predictor. Therefore, 229 associations were then examined between maternal nutrition knowledge and home food 230 availability, and between the dietary intake variables and the potential mediators (with 231 each home availability item only examined in relation to its matching intake variable), 232 controlling for the predictor and the covariate, child age. For any predictor-mediator-233 outcome grouping that satisfied conditions (i) and (ii), bias-corrected bootstrap re-234 sampling (using AMOS 17.0) was used to determine if the mediated effect was 235 statistically significant (p<0.05) (Shrout & Bolger, 2002) . 236 237
Results
238
The average age of children and mothers was 9.4 (±2.2) and 38.7 (±5.0) years 239 respectively (Table 1) . About half of the children were male and around 30% were 240 overweight or obese. Around half of all mothers were overweight or obese and around 241 one quarter of the mothers had achieved more than a high school education. 242 243 11 Maternal nutrition knowledge was significantly and directly associated with child 244 consumption of fruits, vegetables, and cake, and inversely associated with consumption 245 of salty snacks and soft drink (adjusted for child age) ( Table 2 ). Maternal nutrition 246 knowledge was directly associated with home availability of fruit and vegetables, and 247 inversely associated with home availability of salty snacks and soft drink, however, it 248
was not significantly related to home availability of confectionary, cakes, or fruit juice 249 (Table 2) . 250 251 For the four mediator variables associated with maternal nutrition knowledge, it was 252 necessary to determine whether they were also associated with the outcome variables, 253 after controlling for the predictor and child age. As can be seen in Table 3, home  254 availability of fruit, vegetables, salty snacks, confectionary, cakes, soft drink and fruit 255 juice were each significantly and directly associated with intake of the corresponding 256 food/drink. As such, Baron and Kenny's (1986) initial conditions for mediation were 257 met for home availability being a viable mediator of the relationships between nutrition 258 knowledge and intake of fruit, vegetables, salty snacks, and soft drink, hence these were 259 the variables included in the final analyses. This study examined associations between maternal nutrition knowledge and aspects of 269 child diet likely to influence the development of overweight and whether these 270 associations were mediated by the availability of these foods in the home. Moving 271 beyond assessments of direct correlations, to assessments of mediators and explanations 272 of associations, is important as it broadens our understanding of potential pathways by 273 which various factors might influence nutrition and can help us to refine nutrition 274 focussed interventions. 275
276
We found that a measure of one aspect of maternal nutrition knowledge (choosing foods 277 consistent with a healthy diet) was significantly, albeit weakly associated with aspects 278 of child diet and home food availability. Overall, increased maternal nutrition 279 knowledge was associated with predicted increased availability and in turn, child 280 consumption of fruits and vegetables. Maternal nutrition knowledge was also 281 associated with reduced availability and child consumption of salty snacks and soft 282 drink. Curiously, increased maternal nutrition knowledge was associated with increased 283 child consumption of cakes. It is possible that mothers, even those with greater 284 nutrition knowledge, view these items as healthier choices than non-core foods such as 285 chocolate and confectionary, or potato crisps or other salty snack foods which may be 286 offered at the same time/eating occasion. 287
288
Several associations between the availability of foods in the home and child 289 consumption of these foods were statistically significant and medium to strong in 290 magnitude. Home availability of fruit, vegetables, salty snacks, confectionary, cakes, 291 soft drink and fruit juice were each significantly and directly associated with children's 292 intake of the corresponding food/drink. These findings are consistent with those 293 13 previously reported in the literature (Bryant, et al., 2011; Busick, et al., 2008; Grimm, et 294 al., 2004; Spurrier, et al., 2008) . 295 296 The unique aspect of this work relates to the finding that home food availability 297 mediated the associations between maternal nutrition knowledge and some aspects of 298 child intake (fruits, vegetables, salty snacks and soft-drinks). Thus, when home 299 availability was included in the models, associations between knowledge and intake 300 were significantly attenuated. To the authors' knowledge these finding have not 301 previously been reported. 302
303
This examination is both timely and important, confirming that, at least for selected 304 foods (in this study fruits, vegetables, salty snacks and soft drinks), maternal knowledge 305 regarding those foods which comprise a healthy diet was related to foods made 306 available in the home. This in turn was associated with child intake of these foods. 307
These findings are important given evidence that child diets often do not meet 308 recommendations for good health (Cameron et al., 2012; Commonwealth Scientific 309 Industrial Research Organisation & University of South Australia, 2008; Golley, 310 Hendrie, & McNaughton, 2011) and that these food items are likely to influence total 311 energy intakes and in turn risk of overweight (Biro & Wien, 2010) . Further, these 312 findings are timely, as there is a renewed focus in a number of developed countries on 313 families as a key target group for the design and implementation of healthy eating and 314 obesity prevention strategies (Campbell et al., 2008; Daniels et al., 2009; Hesketh & 315 Campbell, 2010; Wen et al., 2007) . 316 317 14 This study provides support for a focus on improving mother's nutrition knowledge, 318 specifically their knowledge regarding which foods/beverages comprise a healthy diet. 319
This study suggests that, among mothers living in socioeconomically disadvantaged 320 neighborhoods, investment in knowledge of healthy food choices may be likely to 321 impact child consumption through the foods/beverages they subsequently buy and make 322 available in the home. 323
324
One example of the influence of knowledge as a facilitator of promoting healthy dietary 325 behaviours is provided by our own work with first-time mothers of new infants in the 326
Melbourne Infant Feeding Activity and Nutrition Trial (InFANT) Program (Campbell et 327 al., 2012) . In that randomised controlled trial, the intervention sought to improve 328 mother's knowledge, skills and social support to improve mother and child obesity-risk 329 behaviours. When compared to controls, intervention group mothers had significantly 330 greater nutrition knowledge post intervention, and knowledge was found to mediate the 331 intervention effect on child dietary quality (child aged 18 months) (Spence, Campbell, 332 McNaughton, Crawford, & Hesketh, 2012) . 333 334 Further support for a focus on individual level nutrition knowledge is provided by the 335 first multilevel study to examine intrapersonal, social and environmental factors 336 explaining socioeconomic variations in women's fruit and vegetable intakes (Ball, 337 Crawford, & Mishra, 2006) . Ball et al. (2006) reported that lower intakes of fruits and 338 vegetables amongst women (n=1347) were not attributable to poorer access to fruits 339 and vegetables in the local neighbourhood, but rather to intrapersonal factors, 340 particularly poorer nutrition knowledge and less consideration of health issues when 341 purchasing foods. 342 15 343
The high representation of non-university educated women (74.3%) is an important 344 strength of this study given that diet quality and associated co-morbidities are 345 socioeconomically patterned McNaughton, Ball, Crawford, & 346 Mishra, 2008) . Further, the measures of diet and of nutrition knowledge were adapted 347 from validated tools, and the measures of nutrition knowledge and home food 348 availability showed good reliability (test-retest). It is important to acknowledge that the 349 measure of home food availability, a four point scale (never, sometimes, usually, 350 always), may have limited the opportunity to find differences given many people 351 reported 'always' (for example regarding vegetable availability). We suggest a more 352 refined scale allowing for greater differentiation may be appropriate in future studies. 353 We also acknowledge that the response rate (53%) may limit the generalizability of our 354
findings. 355 356
Conclusions 357
This study provides renewed support for a focus on the individual (mothers) as an agent 358 for improving child diet. Improving mother's nutrition knowledge is likely to be an 359 important facilitator of improved child eating and health and as such needs to be 360 considered in the design of interventions. These data support the design of studies 361 which can assess whether improved nutrition knowledge in mothers living in low SEP 362 regions improves the home food environment (food availability) and in turn children's 363 diet. Understanding the ways in which we can most efficiently and effectively support 364 women living in disadvantage to improve their nutrition knowledge remains a 365 compelling focus for research. 366 367 
